According to the empirical finance literature, S&P 500 Index call options frequently violate the stochastic dominance upper bounds. In other words, index call options in the US are frequently overpriced. I propose a theoretical model to explain the reason for this. A simple economic model in this article reveals that when agents are sufficiently heterogeneous, a call option may be overpriced from the perspective of the representative agent. The key economic intuitions can be summarized as follows: First, if agents are sufficiently heterogeneous, a bullish agent, who is hungry for the "exposure" to a stock, may buy an expensive call option from a constrained bearish agent. Second, even though a call option is fairly priced from the perspectives of heterogeneous market participants, it may be overpriced from the perspective of the representative agent. Assuming reasonable parameters of heterogeneity, I find that a call option price violates the representative agent's stochastic dominance upper bound.
Introduction
Index option prices tend to be greater than theoretical asset pricing models predict (see, e.g., [1] among many others). Such expensive index options are one of the unsolved puzzles in the finance literature. However, solid understanding of the expensive index options is academically and practically important, because index options are one of the most liquid derivative securities in the United States and various economic agents use index options for speculation, hedging, and arbitrage purposes.
It is well known that S&P 500 Index put option premiums are greater than How to cite this paper: Kang, S.B. (2017) A Simple Model to Explain Expensive In-classical asset pricing models predict (see, e.g., [1] and [2] ). When it comes to index call options 1 , [3] and [4] reported that S&P 500 Index call options are so expensive that stochastic dominance (hereafter, "SD") trading opportunities arise.
Specifically, index call options frequently violate the SD upper bounds, and such violations are not consistent with market equilibrium, because they give rise to preference-free "good-sell opportunities". However, it is difficult to find a paper providing a theoretical explanation for why such "good-sell opportunities" are so common. To fill this gap, I theoretically investigate whether heterogeneity in investors' beliefs may provide an explanation.
In this paper, I present a simple economic model to show that a sufficiently large amount of belief dispersion increases a call option price up to the point that it violates the representative agent's SD upper bound. This paper considers an economy with a single consumption good and a single risky underlying asset, which yields an uncertain number of consumption goods. Agents there may have heterogeneity in beliefs on expected output. These heterogeneous agents trade a stock and an option on the stock to balance their expected portfolio gain and risk. In the presence of sufficiently large belief dispersion, a bullish agent whose stock position limit is effectively binding may buy a call option to gain more exposure to the stock 2 . When the heterogeneity in beliefs is even more pronounced, the bullish agent ends up with buying an overpriced call from the constrained bearish agent because a purchase of the expensive call option increases her expected utility. Even though such a call option is fairly priced to heterogeneous agents in the model economy, it is overpriced from the perspective of the representative agent.
The contribution of this paper is to show why preference-free "good-sell opportunities" of call options, as documented in [3] , arise in equilibrium. Assuming reasonable parameters of heterogeneity, I find that a call option price violates the representative agent's stochastic dominance upper bound. By providing a novel economic model, this paper sheds light on understanding of why index call options tend to be expensive. Specifically, the theoretical model in this paper suggests that index call options are expensive because investors' beliefs are heterogeneous.
The remainder of this paper is structured as follows. Section 2 describes economic environment. Section 3 presents the model economy and its equilibria.
Section 4 is the conclusion.
Economic Environment
Consider a single consumption good and one underlying asset. Investment into one share of the underlying risky asset returns an uncertain number S  of consumption goods at the end of the period. A gross interest rate 1 f R > is ex-1 A call option is the right but not the obligation to buy an underlying asset at a predetermined price on a pre-specified date. 2 If the bearish agent, who sells the stock to the bullish agent, has a binding lower position limit, the upper position limit of the bullish agent is effectively binding even though the bullish agent does not have any upper position limit.
ogenous and non-stochastic. The investment opportunities set also includes a call option on S  with strike K which pays 
Equilibrium under Homogeneity in Beliefs
Homogeneity in preference and beliefs implies 3 The constant absolute risk aversion preference is used for analytic tractability.
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Substituting Equation (3) into a first order condition (hereafter, "FOC") of Equation (2), I obtain the stock price:
Similarly, the call price is: 
Equilibrium under Heterogeneity in Beliefs
I numerically calculate equilibrium prices, ( ) (4) and (5)). 
The Representative Agent
The representative agent, or the social planner, has preference of
where m γ is given by 
and ˆm S is the average of ˆi S s weighted by ( ) 
Stochastic Dominance upper Bound
The representative agent's SD upper bound is ( ) 
The Model Economy
In this model economy populated by two agents in the presence of heterogeneity in beliefs and position limits, I calculate equilibrium stock and call prices, and compare them with the representative agent's SD upper bound to show that sufficiently large heterogeneity may lead to a violation of the representative agent's SD upper bound. In equilibrium, the stock and call prices and volumes are numerically determined so that Equations ((6) and (7)) are satisfied. On the other hand, the representative agent's preference and her belief in the expected output are determined by Equations ((9), (11), and (12)), and she prices the stock and call option accordingly. Figure 1 summarizes the numerical results. When 0 H µ = (i.e. agents are homogeneous in beliefs), the agents do not trade any stock (call option), as one can observe in the first plot of the first (second) row. This is logical because the second plot in the first (second) row shows that the two agents have the same subjective pricing of the stock (call option), which is identical to the equilibrium market price. As the third plot in the first (second) row illustrates, the market equilibrium stock (call) price is also the same as the representative agent's pricing. (equivalent to 15%) and S&P 500 Index's annualized volatility (e.g., VIX historically ranges from 10% to 60% annualized.), ±6.5% is reasonably small.
Description

Numerical Results
In this model economy, relatively modest heterogeneity in beliefs leads to an SD upper bound violation of the representative agent.
Conclusion
In quest of a potential resolution of "overpriced index options puzzle," this pa- 
